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Primary healthcare (PHC) is defined as essential health care based on practical, scientifically sound and socially acceptable methods and technology, made universally accessible to individuals and families in the community, through their full participation and at a cost that the community and country can afford to maintain at every stage of their development in the spirit of self-reliance and self-determination (1) . PHC in most African countries is nurse led (2) . In South Africa, primary health care has a unique history where efforts to provide holistic health care to rural communities began in the early 1940s (3) .
Improving the quality of health care is central to the proposed health care reforms in South Africa aimed at achieving Universal Coverage (2) . There is well-documented evidence globally, that the number, competencies, and effectiveness of nurses are critical in determining the quality of care in health systems and the nature of patient outcomes (4, 5) . There is a positive association between the amount of time nurses spend with patients and patient or nurse satisfaction, as well as patient outcomes and safety (6) . PHC nurses including nurse managers spend most of their time on direct patient care (6) .
Primary Health Care as an approach to deliver health care was initially adopted by the South African Government in 1994 (7) . Since then, much has been done to gear up the health system to implement PHC. Nine provincial departments of health have been established out of the fragmented state of pre-1994 South Africa. Racial and gender inequalities in the managerial structures have been largely eliminated. There has been a large investment in infrastructure and building of new clinics and facilities to make health services more accessible. Services have been massively scaled up to deal with the burden of disease that includes HIV and associated TB epidemic (7) . PHC implementation has been fraught with obstacles including failures in leadership and stewardship and weak management that have led to inadequate implementation of what are often good policies (8, 9) . According to Harrison (2010) , the district based system was one of the biggest post 1994 innovations making health management more responsive to local conditions and distributing resources more equitably. It's success has been hamstrung by the failure to devolve authority fully and the erosion of efficiencies through lack of leadership and low staff morale (7) .
PHC Nurse expected roles
There are many policies being rolled out, one of them to ensure that doctors including General Practitioners (GPs) get to public clinics in South Africa (10) , but bearing in mind the current doctor patient ratios and the difficulties to get doctors into rural areas, until we get there, nurses will be and are providing most of PHC services. Before one can contribute meaningfully to the strengthening of primary health care, it is pertinent to understand the expected role of a PHC nurse in the South African health system. A PHC nurse is expected to have knowledge and skills in the following areas;
• Chronic diseases and Geriatrics • Prevention of mother to child transmission (PMTCT)
• School health services
• Tuberculosis
The above programmes have to be implemented at clinic level and it is the responsibility of the primary health care nurse to ensure proper assessment, diagnosis, treatment (implementation) evaluation (meeting of targets, monitoring of achievements and non-achievements and remedial action (development of action plans to address failures) to ensure positive patient outcomes (11) . Below we look at the challenges PHC nurses are facing as revealed in literature.
Challenges experienced by primary health care nurses Challenge 1: Data demands
Primary health care centres have reporting requirements to the District Health Information System (DHIS) for the purpose of monitoring and evaluation of healthcare programmes. At present, data in these PHCs is handwritten in registers by nurses and aggregated into data sheets for submission to the District office. Problems with this approach include a high writing burden, constantly changing data formats without supportive training often cited as a reason for poor data quality (12, 13) .
There are at least 17 registers per community health centre (CHC) for recording the attendance of single events related to patient care, specific conditions or procedures such as births, tuberculosis, immunisations and patient consultations (13, 14) . In each one, patients' demographic data have to be recorded leading to duplication which nurses perceived to be a waste of time (14) . Separation of data in different registers raises concerns related to continuity of care, stemming from the lack of a complete chronological record. Challenges associated with the current paper-based patient record system reported in literature include high recording workload, time spent looking for old registers, entering data after the day's work is finished, duplicate entries, difficulty in keeping track of patients (data in different registers), missing files and lack of training (12, 13) . When there is a high workload, actual recording of data may be done long after the event, recording data the next day-leading to inaccuracies (14) . In addition, stationery sometimes goes out of stock, leading to recording on scraps of paper that can get lost or misplaced (14) .
PHC nurses feel that they are neglecting patient care in favour of collecting data;
'It's like we're nursing the books than the patients'. (P26, Female, 37) (14).
Challenge 2: Time management, multiple demands and reduced time for patient care
With more chronically ill patients, public clinics are unable to dedicate sufficient resources for assisting all patients (3) and nurses are unable to provide the government's ideal of administering personalized, community-oriented care (3).The practice environment with staff shortages and performance problems, resource constraints, sub-optimal communication, and unplanned activities exacerbate the difficulties of PHC nurses to deliver high-quality patient care (15) . PHC nurses seem to be spending a lot of their time in meetings they are summoned to by District or Provincial supervisors and as these meetings are not well coordinated, several meetings can be planned for the same day albeit different venues (15) further depleting staff at facility level.
Challenge 3: Cocktail of epidemics at the backdrop of resource shortage (Human and Material)
Barriers to access and equitable care are related to poverty and compounded by lack of trained human resources for health and poorly functional health systems (16) . New and re-emerging diseases have created a new scenario in service delivery as many diseases have defied conventional medical technology. The development of drug resistance complicates the already difficult situation and the situation worsens as people seek health care too late requiring sophisticated treatment, additional drugs, prolonged hospital visits, and slower recoveries. This is aggravated by weak systems of governance on one hand and ecological stress on the other as well as the inability to quantify and analyse the situation with credible data regarding the performance of the health system and the health status undermining the ability of effective decision making (17) . Sub-Saharan Africa is experiencing a rapidly increasing epidemic of non-communicable diseases (NCDs), while it continues to face longstanding challenges from infectious diseases. This double burden of disease accompanied by violence and instability, have devastating impact on already strained health systems with significant resource constraints including human resources and brain drain (18) .
Challenge 4: Human resource shortages, task shifting and supervision challenges
Gains in global maternal and child health and survival are by no means equal and wide global disparities persist. Sub-Saharan Africa continues to have the highest under-five mortality rate among all regions, with 83 deaths per 1000 live births annually. Although Millennium Development Goal 4 was achieved in some high-mortality countries in Sub-Saharan Africa and South Asia, there are still 58 low-and middleincome countries (LMICs) who are still to reach this target (16) . Globally interventions for new born care in community settings have substantially improved through task shifting using various health-care providers, especially community health workers (CHWs) adding more supervisory duties to the already burdened PHC nurse (16) . Community health workers (CHWs) are an increasingly important component of health systems and programs. Despite the recognized role of supervision in ensuring CHWs are effective, supervision is often weak and under-supported (19) . Supervision by formal health workers gives CHWs a sense of legitimacy in the eyes of other health workers, the communities served by CHWs, and CHWs themselves (20) and a lack of supervision can contribute to CHW dissatisfaction and poor outcomes (21) . Ideally, some CHWs would like the PHC nurse to accompany them in the field for support (22) . Given the clustering of maternal and new born burden of disease in rural settings and among the urban poor, strategies for promoting community demand as well as appropriate outreach through community health workers with appropriate supervision (16) seems not only a challenge but also adds supervisory demands on the already burdened PHC nurse.
Challenge 5: Lack of supportive supervision, mentoring and problem solving deficiency
PHC nurses themselves report challenges in getting supportive supervision which they describe as erratic and involving more policing than mentoring (7, 15) . There seems to be a talking culture but no action culture when it comes to dealing with challenges in the PHC system. One manager revealed the following;
We keep talking about the problem -but it is never solved -the meetings, meetings, meetings, take up a lot of time. (Respondent 12, public maternity unit) (15) .
You identify a problem but you have no way to solve it (22) .
Improving the quality of health care is central to the proposed health care reforms in South Africa (15) . A health system is made of six building blocks, service delivery, financing, pharmaceutical and drug supply, human resources, health information systems and leadership. Nurses are the main providers of primary healthcare in South Africa. They are also the largest professional group generating and recording healthcare information (14) and if the data generated is inaccurate, inconsistent and incomplete, the whole health system planning will be based on inaccurate data. If PHC is to be strengthened, it is worth looking at the duties and challenges of a PHC nurse and devise interventions aimed at streamlining processes, and supporting the PHC nurse to do her work effectively and efficiently thereby improving patient outcomes.
Challenge 6: PHC staffing norms have not been revised to meet the new epidemiological profiles
The national PHC staffing norms of 1:30 patients for medical officers (16 minutes per patient per day) and 1:40 patients for professional nurses (12 minutes per patient per day) have not been reviewed recently to accommodate emergent disease profiles and comorbidities (23). PHC reengineering proposes a revised three stream approach. These three streams are a ward-based PHC outreach team for each electoral ward; School health team strengthening; and district based clinical specialist teams with an initial focus on improving maternal and child health (24) .The ward based and school heath teams would provide some curative care, but be responsible for prevention and health promotion. These activities have long been neglected, although they would also add to the duties of a PHC nurse to include support and supervision of these health teams. The District Clinical Specialist Team (DCST) is an additional supervisory team that can provide support to the PHC nurse but also adds additional reporting and data demands on top of the current District reporting and data demands. Where does this additional time needed come from?
Current Health system strengthening initiatives
Multiple health system strengthening initiatives are being done by the Department of Health in conjunction with other partners' eg,
• Leadership and management strengthening These interventions though needed are often done in isolation from each other, and without coordination with the overall PHC system. If the backbone of PHC in Africa is nurses then we ought to align Health system strengthening interventions to aid these nurses do their work efficiently and effectively. In-order to assess the value of an initiative, one could ask the question: What do we want to achieve? Are we: 
Improving research, evidence generation and innovation?
Bearing in mind the PHC is nurse led; these questions ought to be asked with regard to the duties of a PHC nurse.
Identified gap
What we see currently missing are initiatives directed at the work done by nurses in a PHC setting, to assist them resolve the so well documented challenges they are faced with in their daily work. We advocate going step by step with the aid of the nursing process and as-
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sess what could be done to streamline, strengthen and support the work a PHC nurse does, guided by systems thinking. If PHC is nurse led, it is imperative to look at those tasks and responsibilities a PHC nurse does and actively take steps to streamline, innovate and equip the nurses to provide quality patient care hence we propose a Framework for Health Systems Strengthening in a PHC setting that is nurse led, that takes into account the challenges and the roles of a PHC nurse.
Why systems thinking
Primary health care like other health systems are complex adaptive systems and the problems faced by these health systems cannot be understood and managed through the cognitive tools we have thus far chosen to use. We need to grasp the increasingly complexity of our social, environmental, health and political arrangements and reach solutions by moving from addressing symptoms and using quick fixes and rather work toward long term solutions using systems thinking (25) (26) (27) . In 2015, the world transitioned from the MDGs to the Sustainable Development Goals (SDGs). Although the maternal, neonatal, child and adolescent health issues remain central, the SDGs are all encompassing and the health goal (SDG3) will require close linkages with other contributing SDGs. These systems are interrelated. For example although a lack of skilled birth attendants and qualified health workers is a large part of the problem, poor health outcomes are also related to complex issues such as maternal empowerment, sociocultural taboos, and care-seeking practices and behaviours during pregnancy and child-birth (28) . It is, however, no longer sufficient to address the major social challenges through a sectoral division of labour and with a short-term perspective when the challenges themselves interact, are interconnected and have long-term effects, hence we advocate systems thinking. Complexity science demonstrates that the wicked problems have no simple cause or simple solution, and interventions in one area could have unintended harmful effects (29) (30) (31) in another, hence we recommend systems thinking in dealing with PHC challenges.
The WHO Alliance for Health Policy and Systems Research published in 2009 a seminal report on System Thinking for Health Systems Strengthening (31) demonstrating the need to go beyond conventional approaches to better design and assess health systems interventions. Pathways to good and poor health can be nonlinear and hard to predict, and health is increasingly understood as a product of complex, dynamic relationships among distinct types of determinants. The health system alone does not have the tools to solve all our health challenges (30) . Systems thinking approach is aimed at replacing the traditional linear logic of technical determinism, allowing more realistic evaluations through heuristic generalization (i.e., to achieve a clearer understanding of what is happening in PHC's in sub-Saharan Africa, what works currently, what does not and for whom) that way we can respond more appropriately to policy needs taking better account of context, system behaviour, and outcome effects. Of concern is that the conversations and debates surrounding Universal Health Coverage are rarely tied to those relating to health systems strengthening, community health-worker models, or other health-care delivery priorities (32) .
Assessing PHC systems utilizing the nursing process (in nurse-led PHCs) in conjunction with systems thinking, could assist in identifying gaps and opportunities in current HSS initiatives in Primary Health Care systems in sub-Saharan Africa. We reckon this could lead to positive health outcomes as countries move towards Universal Health Coverage. Proposed PHC HSS strengthening framework ( Table 1) .
Limitations of study
This study was carried out in South Africa and the challenges experienced by PHC nurses here might be different from other contexts. 
CONCLUSIONS
If PHC is nurse led, it is imperative to look at those tasks and responsibilities a PHC nurse does and actively take steps to streamline, innovate and equip the nurses to provide quality patient care for example Central Chronic Medicine Dispensing and Distribution (CCMD) (33) initiatives to decongest the clinics so that nurses have enough time to assess, diagnose, plan, implement and evaluate patient care they provide. While the expansion of the public health care workforce would certainly improve the situation of PHC and nurses and hopefully decrease the long waiting times (2), there are more challenges confronting the nurses hence the need for a framework to aid in identifying the gaps and opportunities in current PHC systems strengthening initiatives, based on challenges faced by PHC nurses on the ground. (32); What is working, for whom, where and why? Evaluation feeds back into planning and subsequent nursing processes leading to continuous improvement. 
